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<170> Patentln version 3.1 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial sequence: Primer #183235 
<400> 1 

gactaagctt ctgcatagtg agagaagacg 

<210> 2 
<211> 67 
<212> DNA 

<213> Artificial Sequence: Primer #183234 
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60 



agttttc 



67 



<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence: Primer #183230 

<400> 3 

gactgaattc cgtatccatt cctgcgatat gag 33 

<210> 4 

<211> 41 

<212> DNA 

<213> Artificial sequence: Primer #183227 

<400> 4 

gactggatcc agatcttatt acaaccctga tgaatttgtc g 41 

<210> 5 

<211> 60 

<212> DNA 

<213> Artificial Sequence: Primer #183229 



<210> 6 

<211> 31 

<212> DNA 

<213> Artificial Sequence: Primer #187338 

<400> 6 

tatttcccga gattctgtta tcgactcgct c 31 

<210> 7 

<211> 27 

<212> DNA 



<400> 5 

gactggatcc agatctgcta gcatcgatcc gcggctattt ccattgaaag cgattaattg 



60 
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<213> Artificial Sequence: Primer #187339 

<400> 7 

gttttcggcc gctgtccgtt cgtcttt 27 

<210> 8 
<211> 27 
<212> DNA 

<213> Artificial sequence: primer #184733 
<400> 8 

gtgtgacgga taaggccgcc gtcattg 27 

<210> 9 
<211> 28 
<212> DNA 

<213> Artificial sequence: Primer #184788 
<400> 9 

ctcttgtctc ggagcctgca ttttgggg 28 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial sequence: Primer #B1656D07 
<400> 10 

agcattattc ttcgaagtcg cattgg 26 

<210> 11 
<211> 45 
<212> DNA 

<213> Artificial Sequence: Primer #B1659F03 
<400> 11 

ttaagatctt ttttatacaa ataggcttaa caataaagta aatcc 45 

<210> 12 
<211> 3342 
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<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (1303).. (2469) 

<223> DNA sequence of the dal-gene encoding D-alanine racemase 
<220> 

<221> misc^feature 

<222> (2685).. (2685) 

<223> Not determined with certainty 



gcgtaccgtt 


aaagtcgaac 


agcggtttct 


tcctttttac 


atccatggat 


taaaaagggg 


60 


ttgaaaaaag 


gtgagaaaaa 


gctttgtttt 


gcttttaacg 


gggctgcatg 


taatccttat 


120 


gctttctgcc 


tgcggccaaa 


aatcgcaaga 


agatgttgtg 


acggggctcg 


acaagaaggc 


180 


aaaagaatac 


acgtcctata 


aggcaaaagc 


gaaaatgacc 


attgaaacgg 


ggaatgaccc 


240 


gcaggagtac 


aacgtggaaa 


tctggcataa 


aaaaccttct 


ctttaccggg 


tctatttgga 


300 


aaacccgaaa 


aaagaccaga 


gccaggtgat 


cttgcgcaat 


gaaaacggcg 


tgtttgtttt 


360 


gactccgtcg 


ctgaataaaa 


gcttccgctt 


tcacagcgac 


tggcccaata 


acagcagcca 


420 


ggtatactta 


ttcgaatcgc 


tcgtaaagga 


tgtcaaaaat 


gatggggaag 


cttctttttc 


480 


cgcaaaggat 


tcaaaataca 


tttttgaaac 


gaaaacgaat 


tatcagcata 


atcagatgct 


540 


gccgactcag 


gaaatcgttt 


tccataaaaa 


gaccatggct 


ccttcatcgg 


ttaaagtgat 


600 


ggataccgac 


cgcaaaccga 


tggtaaaggt 


tgagtttaca 


agctttgaat 


tcgataagcc 


660 


gctcgataaa 


gactcttttg 


atgaaaagaa 


aaatatgacg 


ctgtctcaaa 


ttgacgtagc 


720 


gacaagcgct 


gacgtgtcag 


actctttcgc 


tgtcaaaacg 


ccgctcgatg 


tgcctcaggg 


780 


cgtgaaaaag 


cttgaagaga 


aagagatggc 


gactgaagac 


ggcaaacgga 


tcgtcatcac 


840 


atatggcggt 


gaaaaatcct 


ttacattgat 


tcaggaaaaa 


gcccgcgtcg 


ccaaaacatc 


900 


cacttccgta 


tccatgaacg 


gagagcccgt 


tgacctcggc 


ttcacggtcg 


gcgcactgac 


960 


ggataaatcg 


ttgtcatgga 


catatgacgg 


agtcgattac 


tttatctcat 


cagaagatct 


1020 


ttctcaagat 


gaacttctga 


tggttgcaaa 


aagcatgcag 


ggacagtctt 


cgaaatagac 


1080 


tgtgccgtat 


ccggcagcct 


gttttccgcc 


cggaagcgga 


aagcaggctt 


ttttatattt 


1140 


gcgtcgcaag 


cgtatgattt 


cgacagcttt 


tccgtaaaat 


gtataccgtg 


ccagcaattt 


1200 


ttcttttgtt 


cagggctgat 


gatcccgtgc 


aaaatttccc 
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tttctccgaa 


ctttttagta 


1260 
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tgatgggaag gacgagtgaa acaaggaaca ggaagtgtca tg atg age tta aaa 

Met ser Leu Lys 
1 

cca ttc tat aga aag aca tgg gec gaa ate gat tta acg get tta aaa 

Pro Phe Tyr Arg Lys Ttir Trp Ala Glu lie Asp Leu Thr Ala Leu Lys 
5 10 15 20 

gaa aac gtc cgc aat atg aag egg cac ate ggc gag cat gtc cgc ctg 

Glu Asn Val Arg Asn Met Lys Arg His lie Gly Glu His Val Arg Leu 
25 " 30 35 

atg gec gtc gtt aaa gcg aat gee tac gga cac ggg gat gca cag gta 

Met Ala val val Lys Ala Asn Ala Tyr Gly His Gly Asp Ala Gin val 
40 45 50 

gcg aag gcg get ctt gca gaa ggg gcg tec att ctt get gtg get tta 

Ala Lys Ala Ala Leu Ala Glu Gly Ala ser lie Leu Ala val Ala Leu 
55 60 65 

ttg gat gaa gcg ctt teg ctg agg gcg cag ggg att gaa gaa ccg att 

Leu Asp Glu Ala Leu ser Leu Arg Ala Gin Gly lie Glu Glu Pro lie 

70 75 ~ 80 

ctt gtc etc ggt gca gtg ccg acc gaa tat gca age att gec gcg gaa 

Leu Val Leu Gly Ala Val Pro Thr Glu Tyr Ala Ser lie Ala Ala Glu 
85 90 95 100 

aag cgc att ate gtg act ggc tac tec gtc ggc tgg ctg aaa gac gtg 

Lys Arg lie lie Val Thr Gly Tyr Ser val Gly Trp Leu Lys Asp Val 
105 110 115 

etc ggt ttt ctg aat gag gee gaa get cct ctt gaa tat cat ttg aag 

Leu Gly Phe Leu Asn Glu Ala Glu Ala Pro Leu Glu Tyr His Leu Lys 
120 125 130 

ate gac acg ggc atg ggc cgc ctt ggc tgc aaa acg gaa gaa gag ate 

lie Asp Thr Gly Met Gly Arg Leu Gly Cys Lys Thr Glu Glu Glu lie 
135 140 145 

aaa gaa atg atg gag atg acc gaa teg aac gat aag etc aat tgt acg 

Lys Glu Met Met Glu Met Thr Glu ser Asn Asp Lys Leu Asn Cys Thr 



ggc gtg ttc act cat ttc gec acg gcg gac gaa aag gac acc gat tat 
Gly val Phe Thr His Phe Ala Thr Ala Asp Glu Lys Asp Thr Asp Tyr 
165 170 175 180 

ttc aac atg cat ctt gac cgc ttt aaa gag ctg ate age ccc ttc ccg 
Phe Asn Met His Leu Asp Arg Phe Lys Glu Leu lie ser Pro Phe pro 
185 190 195 

ctt gac cgt ttg atg gtg cat teg tea aac age gec gcg ggt ctg cgc 
Leu Asp Arg Leu Met Val His ser Ser Asn ser Ala Ala Gly Leu Arg 
200 205 210 

ttc agg gaa cag eta ttt aat gec gtc cgc ttc ggc ate ggc atg tac 
Phe Arg Glu Gin Leu Phe Asn Ala Val Arg Phe Gly lie Gly Met Tyr 
215 220 " 225 

ggt ttg gcg ccg tea acc gaa ata aaa gac gag ctg ccg ttt cgt ctg 
Gly Leu Ala Pro ser Thr Glu lie Lys Asp Glu Leu Pro Phe Arg Leu 
230 235 240 

egg gaa gtg ttt teg ctt cat acc gaa etc acc cat gtg aaa aaa att 
Arg Glu Val Phe Ser Leu His Thr Glu Leu Thr His Val Lys Lys lie 



1314 
1362 
1410 
1458 
1506 
1554 
1602 
1650 
1698 
1746 
1794 
1842 
1890 
1938 
1986 
2034 
2082 




250 



255 
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aaa aaa ggc gag age gtc age tac ggg gcg aca tat aca get cag cgc 2130 
Lys Lys Gly Glu ser val Ser Tyr Gly Ala Thr Tyr Thr Ala Gin Arg 
265 270 275 

gac gaa tgg ate ggg aca gtc ccc gtc ggg tat gee gac gqa tgg ctg 2178 
Asp Glu Trp lie Gly Thr Val Pro val Gly Tyr Ala Asp Gly Trp Leu 
280 285 290 

agg cgc ctg gee gqa acg gaa gtg ctg ate gac gga aaa cgc caa aaa 2226 
Arg Arg Leu Ala Gly Thr Glu Val Leu lie Asp Gly Lys Arg Gin Lys 
295 300 305 

ata gca ggg aga ate tgc atg gac cag ttc atg att tec ctt gee gaa 2274 
lie Ala Gly Arg lie cys Met Asp Gin Phe Met lie ser Leu Ala Glu 
310 315 320 

gaa tac cct gtc ggc aca aag gtt ace ttg ate gga aag caa aaa gac 2322 
Glu Tyr Pro Val Gly Thr Lys Val Thr Leu lie Gly Lys Gin Lys Asp 
325 330 335 340 

gaa tgg ate tea gtc gac gaa ate gee caa aat ttg cag acg ate aat 2370 
Glu Trp lie Ser Val Asp Glu lie Ala Gin Asn Leu Gin Thr lie Asn 
345 350 355 

tat gaa att acc tgt atg ata agt tea agg gtg ccc cgt atg ttt ttg 2418 
Tyr Glu lie Thr cys Met lie ser ser Arg Val Pro Arg Met Phe Leu 
360 365 370 

gaa aat ggg agt ata atg gaa ata agg aat ccg ate ttg cct gat caa 2466 
Glu Asn Gly Ser lie Met Glu lie Arg Asn Pro lie Leu Pro Asp Gin 
375 380 385 

tec tgaaaattga tgaattagcg gaaaaacaac tttgcttgcg aaaagaataa 2519 
Ser 



tgatatgatt 


atgaatggaa 


tggatagagt 


gttgtatccg 


taagtttggt ggaggtgtat 


2579 


gtttttgtct 


gaatccagcg 


eaacaactga 


aatattgatt 


cgcttgccag aagctttagt 


2639 


atcagaactg 


gatggtgtcg 


teatgegaga 


taacegggag 


cagganatga actgatttta 


2699 


ccaagccaca 


aaaatgtagg 


aacgegaacg 


caaaaaatcg 


acaaattegg ggaatcgatg 


2759 


agaageggtt 


atatggagat 


ggecaagate 


caatttgaac 


atctcttctg aggctcaatt 


2819 


tgcagagtat 


gaggctgaaa 


acacagtaga 


gegcttacta 


ageggatgat aatcatttga 


2879 


ttgttaaacg 


cggcgatgtt 


tattttgetg 


acctatctcc 


tgttgttggc tcagaacaag 


2939 


gcggggtgcg 


cccggtttta 


gtgattcaaa 


acaacategg 


caatcgcttc agcccaactg 


2999 


ctattgttgc 


agecataaca 


gcccaaatac 


agaaagcaaa 


attacctacc caegtcgaaa 


3059 


ttgatgcgaa 


aegctaeggt 


tttgaaagag 


actcegttat 


attgetcgaa caaattegga 


3119 


cgattgacaa 


gcaaagatta 


aeggacaaaa 


tcacccatct 


cgatgatgaa atgatggaaa 


3179 


aggtcaacga 


agecttacaa 


atcagtttgg 


cactcattga 


tttttaatat tgatgaaagt 


3239 


tgetcgagge 


gaaagagcaa 


ctttttttgt 


gttcaaaaat 


aacaatacga tataatggta 


3299 


actgttagtc 


ctaaaaatgt 


tagecagatg 


tagtcagggg 


gat 


3342 



<210> 13 
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<211> 389 
<212> PRT 

<213> Bacillus licherriformis 



<220> 

<221> miscfeature 

<222> (2685).. (2685) 

<223> Not determined with certainty 

<400> 13 

Met ser Leu Lys pro Phe Tyr Arg Lys Thr Trp Ala Glu lie Asp Leu 
15 10 15 

Thr Ala Leu Lys Glu Asn val Arg Asn Met Lys Arg His lie Gly Glu 
20 25 30 

His Val Arg Leu Met Ala val Val Lys Ala Asn Ala Tyr Gly His Gly 
35 40 45 

Asp Ala Gin val Ala Lys Ala Ala Leu Ala Glu Gly Ala Ser lie Leu 
50 55 60 

Ala val Ala Leu Leu Asp Glu Ala Leu ser Leu Arg Ala Gin Gly He 
65 70 75 80 

Glu Glu Pro lie Leu val Leu Gly Ala val Pro Thr Glu Tyr Ala ser 
85 90 95 

lie Ala Ala Glu Lys Arg He He Val Thr Gly Tyr Ser Val Gly Trp 
100 105 110 

Leu Lys Asp val Leu Gly Phe Leu Asn Glu Ala Glu Ala Pro Leu Glu 
115 120 125 

Tyr His Leu Lys lie Asp Thr Gly Met Gly Arg Leu Gly cys Lys Thr 
130 135 140 

Glu Glu Glu He Lys Glu Met Met Glu Met Thr Glu Ser Asn Asp Lys 
145 150 155 160 

Leu Asn Cys Thr Gly Val Phe Thr His Phe Ala Thr Ala Asp Glu Lys 
165 170 175 

Asp Thr Asp Tyr Phe Asn Met His Leu Asp Arg Phe Lys Glu Leu lie 
180 185 190 

Ser Pro Phe Pro Leu Asp Arg Leu Met val His Ser Ser Asn Ser Ala 
195 200 205 
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Ala Gly Leu Arg Phe Arg Glu Gin Leu Phe Asn Ala Val Arg Phe Gly 
210 215 220 

lie Gly Met Tyr Gly Leu Ala Pro Ser Thr Glu lie Lys Asp Glu Leu 
225 230 235 240 

Pro Phe Arg Leu Arg Glu Val Phe Ser Leu His Thr Glu Leu Thr His 
245 250 255 

val Lys Lys lie Lys Lys Gly Glu ser val Ser Tyr Gly Ala Thr Tyr 
260 265 270 

Thr Ala Gin Arg Asp Glu Trp lie Gly Thr Val Pro val Gly Tyr Ala 
275 280 285 

Asp Gly Trp Leu Arg Arg Leu Ala Gly Thr Glu val Leu lie Asp Gly 
290 295 300 

Lys Arg Gin Lys lie Ala Gly Arg lie Cys Met Asp Gin Phe Met lie 
305 310 315 320 

ser Leu Ala Glu Glu Tyr Pro val Gly Thr Lys val Thr Leu lie Gly 
325 330 335 

Lys Gin Lys Asp Glu Trp lie ser val Asp Glu lie Ala Gin Asn Leu 
340 345 350 

Gin Thr He Asn Tyr Glu lie Thr Cys Met lie ser ser Arg val Pro 
355 360 365 

Arg Met Phe Leu Glu Asn Gly Ser He Met Glu He Arg Asn Pro lie 
370 375 380 

Leu Pro Asp Gin ser 
385 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence: Primer # 148779 



<400> 14 

gatgaacttc tgatggttgc 20 

<210> 15 
<211> 26 
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<212> DNA 

<213> Artificial Sequence: Primer # 148780 



<400> 15 

aaaggatccc cctgactaca tctggc 26 

<210> 16 
<2U> 39 
<212> DNA 

<213> Artificial sequence: Primer # 170046 
<400> 16 

aaagcggccg cgagactgtg acggatgaat tgaaaaagc 39 

<210> 17 
<211> 32 
<212> DNA 

<213> Artificial sequence: Primer # 170047 
<400> 17 

aaagaattcg tgaaatcagc tggactaaaa gg 32 

<210> 18 
<211> 32 
<212> DNA 

<213> Artificial sequence: Primer # 150506 
<400> 18 

aaaggatccc gcaagcaaag ttgtttttcc gc 32 

<210> 19 
<211> 30 
<212> DNA 

<213> Artificial Sequence: Primer # 150507 
<400> 19 

aaaggtaccg aaagacatgg gccgaaatcg 30 
<210> 20 
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<211> 32 



<212> DNA 



<213> Artificial sequence: primer # 158089 



<400> 20 

aaaggtaccg gtaatgactc tctagcttga gg 



32 



<210> 21 

<211> 33 

<212> DNA 

<213> Artificial sequence: primer # 158090 

<400> 21 

caaatcgatc atcaccgaaa cgcggcaggc age 33 

<210> 22 

<211> 31 

<212> DNA 

<213> Artificial sequence: Primer # 150508 



<210> 23 

<211> 30 

<212> DNA 

<213> Artificial sequence: Primer # 150509 

<400> 23 

aaagctagca tccccctgac tacatctggc 30 

<210> 24 

<211> 24 

<212> DNA 

<213> Artificial sequence: primer # 145507 



<400> 22 

attaagcttg atatgattat gaatggaatg g 



31 



<400> 24 

gcgtaccgtt aaagtcgaac ageg 



24 
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<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence: Primer # 150509 
<400> 25 

aaagctagca tccccctgac tacatctggc 30 

<210> 26 

<211> 5761 

<212> DNA 

<213> Bacillus 1 i cheni f ormi s 



<**UU> C.U 

accggggccg 


ggcgttttgt 


cggcaacgtc 


tgtatatttc agecttgaaa ggeccttgat 


60 


tccttcatgg 


atgatcgctt 


tcataaaaaa 


attcccccca ttcgagttgg ttgtgttaaa 


120 


ttatggacat 


gaatgaaggt 


aaatgtaaaa 


tgatttgece ggggecgett agaggectte 


180 


tgttttataa 


aggattgcaa 


tgaggcggaa 


attccattag tgtaatacag aagcaagcta 


240 


gcaagtgaag 


gagatggaac 


atgagttttc 


acgatcaaaa tattttacct geggtacgea 


300 


atatgaagca 


gttcgataca 


ttcctggaca 


gccctttttc ataeggggtg ctgettgaca 


360 


tccatcttgg 


acagctggga 


ggcgtgatca 


gcgcggcaag atcccatggg aaaaaaatgt 


420 


ttgttcacgt 


eg at ct gate 


caaggaatta 


agcatgatga atacggtgcg gaattcattt 


480 


gccaggaaat 


gaaaccggcg 


ggcattcttt 


ctacgagatc aagcgttatc gecaaagcaa 


540 


agcagaagaa 


agtgtatgcg 


atccagcgca 


tgtttttaat agacacaagc gecatgaaga 


600 


agagcattga 


attggtgaaa 


aagcacagac 


ccgactatat agaagtgett cceggagtag 


660 


tgccggaatt 


gatcagggaa 


gtcaaagaaa 


taaceggcat tccgatcttt gcgggcgggt 


720 


ttatccgtac 


cgaaaaagac 


gtcgagcagg 


cgcttgcagc aggggegtec gcagtcacca 


780 


cctcagacac 


tgatttatgg 


aaaaaatact 


ggaactaaaa atttaaaatg tgaaaaatta 


840 


ttgacaacgc 


tttcactata 


cgatacgatc 


ttactaagtt aatacattgt gaeggagace 


900 


cggagaccac 


agcagttctt 


tactcagtat 


gatgtaaaga aagtttgctg tgttttttta 


960 


tggtctttta 


gacacagtgg 


agaaggtgaa 


cttatggcgt tcatctatta gaataatact 


1020 


tcataataga 


ttttaggagg 


gatagecttg 


acagcatttt ggggggaagt tateggaacg 


1080 


atgctgctca 


tegtctttgg 


agctggagtt 


tgtgcaggag ttaatttgaa aaaatcgctg 


1140 


tcccatcaat 


ccggatggat 


tgtgatcgtc 


ttcggctggg ggcttggcgt ggccatggcg 


1200 


gtatatgccg 


teggeggcat 


cageggageg 


catttaaatc cggccgttac attggggctg 


1260 


gcatttgtcg 


gagattttcc 


ttgggaagaa 


gtgecttcat atattttggg acagatgatc 


1320 
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ggcgcaTTTT 


taggagcggt 


gCLCgLULLL 


ClICaCtaCL 


Tgccgcacug 


yaadyadaCC 


IjOU 


ga.ggaTca.ag 


gcgcgaagct 


tggagxaTTT 


xcgacaggxc 


cggcgaT tcc 


aaaTaCaXTT 


1 AA(\ 


gcaaacctgt 


tcagtgaaac 


attggggact 


TvcaTTCTcg 


tt cxcggacT 


TTTaacgaxc 




j"Hf 4* M ^ A A a A 

ggtgcaaaca 


agtttactga 


cggactgaat 


cctcttgxtg 


TcggattTCT 


gatcgtggcg 


XDDU 


atcggtatct 


cgctcggcgg 


aacaacaggc 


tatgcgatta 


accctgcccg 


cgatctgggg 


1 con 


ccgagaattg 


cccattttgt 


ccttccgatt 


gcaggcaaag 


ggagttcaaa 


ctggaagtac 


i con 


gcgtggatcc 


ctgttttagg 


accggcgctt 


ggcggttcat 


ttgcaggcgt 


tttttacaac 


1740 


gccgtattca 


aagggcatat 


cacaaacaca 


ttttggattg 


taagcgttat 


actagttgtg 


1800 


atattgttag 


gtttctatat 


tcatatgaaa 


aaacaagcag 


ttgatcaatc 


ggtcaacatt 


1860 


taaaaaaaag 


caatcttaac 


agacatataa 


gggggagttt 


caaaatggaa 


aagtacattt 


1920 


tgtctcttga 


tcaaggcacc 


acaagcacaa 


gggcgattgt 


tttcaacaaa 


gcaggcgaaa 


1 no a 

1980 


tcgtccatat 


tgcgcaaaag 


gaattccagc 


aatattttcc 


aaaccccggc 


tgggttgaac 


2040 


acaatgcaaa 


cgaaatctgg 


ggctctgttc 


tgtcggtgat 


cgcttcagcg 


ctttcagaat 


Ol AA 

2100 


cggggatcga 


agccggacaa 


attgccggaa 


tcgggatcac 


aaaccagcgg 


gaaacgaccg 


ZloO 


tggtttggga 


taaacatacc 


ggcaaaccgg 


tctacaacgc 


ri i I I ill ..I nil 

gattgtgtgg 


cagtcccgcc 


2220 


aatcggctga 


gatatgccag 


gaattaaaag 


agaaaggcta 


tgaagagacg 


atcagagaaa 


2280 


aaacagggct 


tttaatcgat 


ccttattttc 


caggcacgaa 


agtgaaatgg 


atcctggatc 


2340 


atgtggaagg 


ggcaagggag 


aaagccgaaa 


acggcgacct 


tctcttcggt 


acgatcgatt 


2400 


cttggctgat 


ctggaaaatg 


tccggcggaa 


aagcgcatgt 


gacagattat 


tcaaacgcct 


2460 


caagaacatt 


gatgttcaac 


atctatgacc 


taaaatggga 


tgatgaactt 


ctcgatattc 


2520 


tcggcgtgcc 


gaaatcgatg 


gttccggaag 


tcaagccttc 


atcgcatgta 


tacgctgaaa 


2580 


cggtcgatta 


tcatttcttc 


ggcaaaaaca 


ttccgattgc 


aggtgcagcc 


ggcgaccagc 


2640 


aggcagcatt 


gttcgggcag 


gcttgctttg 


aagaaggaat 


ggttaagaac 


acgtatggaa 


2700 


caggctgctt 


tatgctgatg 


aacaccggcg 


agaaagcgat 


taaatcagag 


cacggcctgc 


2760 


tgacgacaat 


cgcttggggc 


atcgacggaa 


aggtggaata 


tgcgctggaa 


ggcagcgtct 


2820 


tcgtcgcggg 


ttccgctatt 


caatggctgc 


gtgatgggct 


gagaatgttt 


aaagacgcca 


2880 


aagaaagtga 


aaaatacgct 


gtaagagcag 


aatctgccga 


tggtgtttat 


gtggtccctg 


2940 


catttgtagg 


tttaggcacg 


ccttattggg 


acagcgatgt 


ccgcggcgct 


gtattcggac 


^ A AA 

3000 


tgacccgggg 


tacgacgaaa 


gagcatttta 


tcagagcaac 


gcttgaagcg 


cttgcctatc 


3060 


aaacgaaaga 


cgtgctggac 


gcaatgaagg 


aagactccgg 


gatcccggtt 


aaaacgctga 


3120 


gagtcgacgg 


cggagctgtc 


aaaaacaact 


tcctgatgga 


ttttcagggc 


gacattttag 


3180 


atgtccctgt 


agaacgtcct 


gaaatcaatg 


aaacaacagc 


gcttggttca 


gcctatttag 


3240 


cgggccttgc 


tgtcggcttc 


tggagcgatc 


gttccgagat 


caaagaccag 


tggcagcttg 


3300 


acaaacgttt 


tgaaccgaaa 


atggaagaaa 


aagagcgtga 


gagcctgtac 


aacgggtgga 


3360 
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aoaaaactat 


aaatacaaci: 


agggctttta 


aataagctgc atgtatgtta 


caatctaatt 


3420 


aaattaataa 


aaacaattaa 


aaaaaaaaaa 


agaccgcaga caccaaagca 


otatcaocac 


3480 


tttggatgtt 


tataatctct 

**JJ *»2Jj7 WW W«» W 


ttttctattt 

W W W W W Wi> WWW 


tttaccataa caacaaaaaa 


aaacataaaa 


3540 


ca taaaatca 


ttattttcaa 

W WVl WWW w vuw 


occataaaca 

y w w.y wvi.uu.wy 


aaacaacatt ttacaaaata 


t*aa ca?iAc\c7\ 

LyaLyaayva 


3600 


aaaatataac 


atatttatta 


*-*~yy v ~yy t *yy 


tattactaaa actaaaacaa 

wo. w wcvw, uyyy y v« wy yyaw>yy 


La l uyy a uy l 


3660 




□oaataaaaa 

y yu wi w wj aa ca a 


rnorarl"t*l"fl 
v yy^y***' *■ **y 


caaaatacaa ciari*t , t*nraa 

L.yunu i_y wuy yot, u l vy vay 


lllj yaaLy ll 


O 1 £.\J 


aaaccattcc 


acGaaactta 


tav.QLyy ^yy 


acH"cart"aT ttaaanraat 

yLLLLyLLQ L L» L,CLClCiy w^CLd l» 


l Ly aay Ly aa 


J / Ov 


aatiaataacc 


y yy yy ^»a 


ofty ciy v» y yy w. 


aa1"rat*r1~a*t* c\7\7i7i7iccit\c\c 
ya ww>y w w> uci w ycicLciciw^y y y w 


rnrarnttar 

Ly LCtLy L LCLL 




aacarccaaa 

tvv* w.y w w v. y ex. a 


wyya Ly L L^L 


w Lwtya uy w>ci 


LCLayyyayyy av.LLit.yyva 


aattranrar 
act L LLay Lav. 




w L l aa i_ v_ y y ci 


^- *«yayy y Ly *- 


arnarf tttt 1 

ULyaL LLLLL 


yyuayy w>y il aaaaaayLLy 


dy l. y y dy y ay 


j you 


catactaact 


arrnaanaaa 


v-yv. w uv.clclci.cl 


ciyciy w.w.y v. i_w. y lyadddciycL 


aLyyLL L.LJ da 




yyy*-yy*-yy*- 


wcv w La u y uwy 


aatarrnaar 

glgl wCLw>vy yow> 


aaa1"aa1"af"r anattnarna 

yy a i_y a i_y w.w. ay a i_ LyaLya 


Irnaantr at 
LL.y day LLa L 


40KO 


aaaaaaaacc 


attaaattca 

y w wvmw\ w wwy 


y «y v. w, y a, y y w. 


rat*raa1"1"a+* ciraaaantaa 

w,y bwaa w wa w y^aaaay Laa 


n c ft a +■ 1" +• +■ a 
y Ly a l l l La l 




atatgaaaac 


aacaaaatca 


v>w>yy w>y Lyy u 


cat*taaaaac a1:ctt*carna 

w,a w wy nay aw, y ll w LLaLya 


aaaaaarnta 
daddddLy Ld 


4?nn 


ccgcgtctac 


gcgaaaaaaa 


"ttGtcaatiac 


v.y w.yyyy v»w,y LyyyLLyatL 


y i-t. LvjLyyya 




aaaagaccat 


t caaaaoaaa 


Gcaaacacct 

Vf Wj U U. W\ Wj %M W» W« W 


Lv.ayv.aLaLa aaayy w>y Ly w. 


a 1" t* t*n t* f t* t* 

a LL L Ly LLLL 




tgatcaatcg 


atctttcctt 

Nj WW* W W W Wj V* W W 


"taa a a raaar 


LyLLl.ai.LLL LjaLaLLjLLLlJ 


aLLJLJLLLjLaL 


4^RH 

*T J OU 


aatattcacc 


attccaaaaa 


acociaaaaar 

uv»yy aauyy w> 


a1"at*a1"rnnr araaranara 
«v.QLy LLyyL aLaaLayaLa 


LLy Ll LdLdd 




caaaaattta 


aaacaccctc 

Mtlv* W*l*l V. V W» W W. 


oaataacaac 


aytayai.ayy yai Loiy llo 


traat/iraat 
LLdd Ly Lad L 


4 inn 


caactatata 


"ttccctaaac 

w V* Wt x— W> V. W] U Vl » 


"ttaaaatcaa 

l. Lyy a a. \_ v_clcx 


aarraaanat* ntrnaairaa 

ay v_w.y aay a l ywL.yaaLw.aci 


gcxgggcxgg 




cctcaaacca 


ctaattcata 

Wj WWJWV W W W(A LM 


aaaaaaaaaa 

CLviy cmy y clclcl 


aoarrratrr nanatttrrr 
ayaLLLy ill yaya l.l llll 


y ddddy d LLjd 


4A?n 


aatctoaact 


tctaaatcco 

w w hyvtM w w w y 


aactaatcac 

ycvwi cyaww>ciw> 


ya Lw,y L.w.y y l. yyaaa^LLya 


rannrtaran 
Ldyy L LdLdy 


4Acn 


aaaaataact 


aaocatatco 

yuyv.u wu wwy 


ww>yCLww>wwy w 


r , anafiafr*na ttaaaanaan 
LayayaLLya LLaaaayaay 


ayyyL.ydw.dg 


474H 


aaacttcaaa 


ccttacaaaa 

w w w uyv>UMua 


raaaaacaat* 

W. CLCLCL CLCL U*y CL L. 


yL-L.yaLLLL.ci yyL,yy w.L.a La 


i.w.cjyw;ygcLC 


4«nn 


caaaaatctg 


aaaactttta 

y "*Jyi7 v w b w wv\ 


*tt:raaarnaa 

w LL.aay wynu 


aaranrmaa nnnattnann 

ay Lay w>w>y aa yyya l Lyayjy 


l. L.y y dL ty ll, 




caaaaaoaca 


occaaaraaa 


l. wy w wy w>cLw>y 


a LaL.yy llllj aaLyi>ai)aLL 


yLL uy L L Ly d 


4Q?n 


txgtattcca 


"t c □ ct a a aac 


ataaaaraor 

a wy c\ciy way w> 


aaaaror rnr al~m~l*n"t*r"r 

aaaaLyLLyL a LLLL Ly LL.L. 


d Ly LdL Ldy L. 


T30U 


agaaatggat 


L.u.wyyyawLy 


aflnaaaaaat 

ciy y ciuy clclcl w 


yyL»ayLLyLL LLyyLayaLL 


Ll L LL.yLL.Ly 




cagaaccggt 


gcgctgttct 


ttgacatcaa 


ttgggtccgc acttacaaag 


agagccttac 


5100 


ggactacatg 


agcgagaagc 


tgaactggga 


tggcgaaacg aaggcccggc 


atgtcaaggc 


5160 


attggaagga 


ctactacacg 


atgctgttgt 


cccgctggaa agcaaatgat 


ttattaggtc 


5220 


aaataacctt 


ggtgaatttt 


cgttaataat 


caatcgaatg gcccggcgtg 


aggctgtctt 


5280 


gaacaggcag 


cctcattttt 


ttcatttggc 


atgctaaatt tggacaaagc 


ggcggtttgt 


5340 


cgatatgata 


aaagaaaagc 


tgcaattact 


tagctagaac attggaggta 
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ggagaacgag ctatgaacgc tggagaaaca aagaaaactt agattccgaa ttaaaagcgc 5460 

ttcttttgga agcggaagga aatgaaaaag aactagagga ttgcttttat aaaaaacttg 5520 

agtttggtac agccggtatg cgcggtgaga tcggaccggg cccgaaccgc atgaacgttt 5580 

atacggttcg caaagcatcg gcgggccttg ccgcatacat aggagcgaac ggcggcgaag 5640 

caaaaaagcg cggcgttgtg atcgcgtacg attcccgcca caaatcgcct gaatttgcaa 5700 

tggaagctgc taagacgctc gcagaaaacg gcgttcaaac gtacgtgttt gagcgtaact 5760 

g 5761 

<210> 27 
<211> 34 
<212> DNA 

<213> Artificial sequence: Primer 
<400> 27 

gactgaattc gcaatttgaa gtgaaaatgg tagc 34 

<210> 28 
<211> 33 
<212> DNA 

<213> Artificial sequence: Primer 
<400> 28 

gactggatcc agatctcatc ttttcgggaa ate 33 

<210> 29 
<211> 56 
<212> DNA 

<213> Artificial Sequence: Primer 
<400> 29 

gactgaattc agatctgegg ccgcacgcgt agtactcccg gcgtgaggct gtcttg 56 

<210> 30 
<211> 32 
<212> DNA 

<213> Artificial Sequence: Primer 
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<400> 30 

gactaagctt cagttacgct caaacacgta eg 



32 



<210> 31 

<211> 47 

<212> DNA 

<213> Artificial Sequence: Primer 

<400> 31 

ccgagatttc ccgaaaagat gaaatttgga cttctgaatc eggactg 47 

<210> 32 

<211> 50 

<212> DNA 

<213> Artificial Sequence: Primer 



<210> 33 

<211> 31 

<212> DNA 

<213> Artificial Sequence: Primer 

<400> 33 

gactaagctt gtgaaggaga tggaacatga g 31 

<210> 34 

<211> 64 

<212> DNA 

<213> Artificial Sequence: Primer 



<400> 32 

gactaagctt agatctgeta gcatcgattg attattaacg aaaattcacc 



50 



<400> 34 

gactggatcc agatctgegg ccgcacgcgt cgacagtact atttttagtt ccagtatttt 



60 



ttcc 



64 



<210> 35 



<211> 32 



<212> DNA 
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<213> Artificial sequence: Primer 



<400> 35 

gagctctaga tcttcggcgg catcagcgga gc 32 

<210> 36 
<211> 28 
<212> DNA 

<213> Artificial sequence: Primer 
<400> 36 

gactgaattc cttttgcgca atatggac 28 

<210> 37 
<211> 58 
<212> DNA 

<213> Artificial sequence: Primer 
<400> 37 

gagctctaga tctgctagca tcgatccgcg gttaaaatgt gaaaaattat tgacaacg 58 

<210> 38 
<211> 1500 
<212> DNA 

<213> Bacillus licheniformis 
<400> 38 

atcagcgata gggctcgcat cgacagaccg gatttcatcc ggccaatggc gggatgacgg 60 

gctggtcatc aggtcgacat ccggcgatca gtttaatgcc attgaccctg atctggtcat 120 

tgacaaagac ggaaagccct ggctctcatt cggttccttc tggagcggca ttaagctgac 180 

aaggcttgat aaaaacacga tgaaaccgac gggaagcctg tattcgatcg cctcaaggcc 240 

gaataacgga ggagcggttg aagccccgaa cattacctac aaagacggct actattactt 300 

atttgtctcg tttgacagct gctgcaaagg ggtggacagc acatataaaa tagcctatgg 360 

ccgttcaacg agcattacgg gaccctatta tgataaaagc ggcaaaaata tgatgaacgg 420 

cggagggacg atcctggact ccggcaatga ccgctggaaa gggccgggac atcaggatgt 480 

tctgaacaac tcgatccttg tcaggcatgc ttacgacgcg ctggacaatg gtgtatcaaa 540 

gctgctcatc aatgacttgt actgggattc ccaaggatgg ccgacttatt aacagcagat 600 

gacgggcggt ttccgcccgg ttttttttgt tctgaaatct gtcaaaaaaa aataaaaaac 660 
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ataccggaaa ttaaattgac agtttttttc ataatgatat aatgaagttg ttcgtacaaa 720 

tatgtttttt atgttagttg tacgtacata taatcgcgat acagtttgag atcaaggtat 780 

gatttatgtt tttttgtaag cgttttaata gtttgctatt ctacacagac accataaaga 840 

cgaggaggag gaagctattt gattcaggca aagacgcatg tgttttggtt tgtgacaggc 900 

agccagcatt tatatggcga agaggcggta caagaggtag aagagcattc caaaatgatc 960 

tgcaacggat taaatgacgg agatttaagg tttcaagtcg agtacaaagc ggtggccact 1020 

tcgctggacg gcgtcagaaa actgtttgaa gaggcgaacc gggacgatga gtgcgcaggc 1080 

atcatcacct ggatgcatac gttttcaccg gccaaaatgt ggattcccgg cctttccgag 1140 

ctgaataagc cgctgctcca ttttcatacc cagtttaacc gggacattcc gtgggataaa 1200 

atcgacatgg atttcatgaa tattaatcag tctgcccacg gcgaccgcga atacggtttt 1260 

atcggagcga gattgggcat tcctcgaaaa gtaatcgccg gatattggga agacagagaa 1320 

gtaaagcgct cgatcgacaa atggatgagc gcagcggtcg catatattga aagccgccat 1380 

atcaaagtcg cccgatttgg ggacaacatg cggaatgtgg cggtaacaga aggagataag 1440 

attgaagcgc agattcagct tggctggtct gtcgacggat atggaatcgg cgatctcgtc 1500 



<210> 39 

<211> 32 

<212> DNA 

<213> Artificial Sequence: Primer 

<400> 39 

gactaagctt catccggcga tcagtttaat gc 

<210> 40 

<211> 65 

<212> DNA 

<213> Artificial sequence: Primer 



32 



<400> 40 

gactgaattc agatctgcgg ccgcacgcgt cgacagtact attttttttt gacagatttc 60 
agaac 65 

<210> 41 
<211> 37 
<212> DNA 

<213> Artificial Sequence: Primer 
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<400> 41 

gactggatcc agatctagtc gagtacaaag cggtggc 37 

<210> 42 

<211> 31 

<212> DNA 

<213> Artificial Sequence: Primer 



<400> 42 

gactgaattc gaccagccaa gctgaatctg c 31 

<210> 43 

<211> 4078 

<212> DNA 

<213> Bacillus licheniformis 



<400> 43 
tttccggcgt 


agcacccgaa 


gcgaacctat 


taatcgtcaa ggtgctcggc ggtgaagacg 


60 


gcagcgggga 


ttatgaatgg 


atcatcaacg 


ggatcaacta cgccgttgag caaaaagccg 


120 


acattatttc 


aatgtcgctc 


ggcggtcctg 


ccgacgttcc ggagttgaag gaagcggtga 


180 


caaacgccgt 


gaagagcgga 


gtgctcgtcg 


tctgcgccgc aggaaacgaa ggcgacggca 


240 


atgaccgtac 


agaggagtac 


tcataccctg 


ctgcatacaa cgaagtcatc gccgtcggat 


300 


ccgtgtcatt 


gacgcgtgag 


tcttccgaat 


tttcaaatgc gaacaaagaa attgaccttg 


360 


ttgcacctgg 


agaagaaatc 


ctctctacat 


tgcccgacca tcaatacgga aagctgacgg 


420 


gaacatcgat 


ggctacaccg 


cacgtcagcg 


gcgcgctcgc tctcatcaag tcagctgaag 


480 


aagaggcgtt 


taaacggaaa 


ctgacagaac 


ccgaactgta tgctcagtta atccgccgca 


540 


cccttcctct 


tgattactca 


aaagcgctga 


tcggcaacgg attcttatat ttgtcagcgc 


600 


cggaggtact 


ggcggaaaaa 


gccggcgaag 


caaaacttct ttccctttaa cagtctaaag 


660 


gaggctgccg 


acaatgtcgg 


cggccttttt 


catggccatg tataaagctg aatcttttta 


720 


attgcaagaa 


ttcaaaaatt 


attttgacta 


aaagatcgcg gcggtatata atctactaaa 


780 


caatttcatc 


gccgggaaca 


tggtaatcta 


acgaggttag attttaaaag ggaagtttgg 


840 


tgaaaatcca 


acgcggtccc 


gccactgtga 


atgaggaggt tatttcataa aacccactgt 


900 


ttctatatgg 


gaagggggaa 


ataaccgtcg 


attcatgagc caggagacct gcctgttctg 


960 


acgcaccata 


aacctacggt 


cgataggagg 


tgttcgagtt gacgtaacaa tcgctacgtt 


1020 


tatttctcgt 


tcgcaacatg 


ctgttttcag 


gcattcacct tctcattgtc cgaagtgtga 


1080 


gtgtcttttt 


ttattgaaca 


ctaaaaggag 


gagaccagac atgactaatg taaaaacgag 


1140 
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cagctrgggc 


TLLCcaagaa 


Lcggc l xgaa 


cagagaatgg 


aaaaaatcgc 


ttgaggctta 


1ZUU 


ttggaaagga 


aacacggacc 


gcgagacc l l 


tttgaaagaa 


atggatgaac 


aatt tttagc 


1Z60 


agcgcuccag 


actcagctTg 


atcagcaaat 


cgatatcata 


ccggtttccg 


m mm -1 m\_ A_ M _ m+ -1- 

actttacaat 


1320 


gtacgaccat 


gttcttgaca 


cggcggtgat 


gttcaactgg 


attccagatc 


gattcaagga 


1380 


tataaacgat 


ccgttagata 


cttatttcgc 


aatggcgaga 


ggcacgaaag 


atgctgtatc 


1440 


gagtgaaatg 


acaaaatggt 


ttaatacaaa 


ctaccattat 


attgtgcctg 


aatatgaaaa 


1500 


aggtgcacaa 


taccgcgtga 


cgagaaacaa 


accgcttcaa 


gattaccaaa 


gagcaaaagc 


1560 


agcattggga 


acagaaacga 


agcccgtcat 


actcggcctt 


tacactttcg 


tagcccttgc 


1620 


aaaaggctat 


gaacaacagg 


atattaaaga 


tatttataac 


caaatgacac 


ctctttacat 


1680 


ccaggttttg 


aaagagcttg 


agcaggaagg 


cgtcaaatgg 


gtgcaaattg 


acgagcctgc 


1740 


tcttgtgacg 


gcttcacctg 


aagaagcggc 


tgctgtcaaa 


gaaatctatc 


agacgattac 


1800 


agaagaagtc 


tctgaactga 


acatccttct 


gcaaacctac 


tttgactcgg 


ttgatgctta 


1860 


tgaagagctg 


atatcgtttc 


ctgtcgcagg 


Wm. wAmm\m mm mm Am m*m «L* m\m 

aattggtctt 


gattttgttc 


atgataaagg 


1920 


gaaaaacttc 


gaacacctga 


aagcgcacgg 


ttttcctaaa 


gacaaagtcc 


ttgccgccgg 


1980 


cattttagac 


ggacgcaaca 


tttggaaagc 


caatctcgaa 


gagcgcctcg 


acctgacgct 


2040 


tgaactgatc 


cagagagcgg 


gtgttgacga 


agtctggatt 


cagccttcaa 


acagcctgct 


2100 


tcatgtccct 


gtcgcaaaac 


acccgggcga 


acatcttgcc 


gacgatctct 


tgaacggttt 


2160 


atctttcgca 


aaagagaaac 


ttctggagct 


tacactgctg 


aagaacggac 


ttgtttccgg 


2220 


aaaagcggcc 


atccaagcgg 


aaatcgatga 


agcgcacgga 


caccttcaag 


atctcaaaca 


2280 


gtacggtgca 


gcgacaaatt 


cggcctttgc 


cgaagaaaga 


ggcaagctga 


ctgaggaaga 


2340 


ctttaaacgc 


ccgacagctt 


ttgaagaaag 


gctgcggatt 


caaaatgact 


ctctcggact 


2400 


tcccctattg 


ccgacaacaa 


cgatcggcag 


cttcccgcag 


acggcggatg 


tgcggagcgc 


2460 


gcggcaaaaa 


tggcggaaaa 


aagaatggtc 


cgacgagcag 


tatgaagcat 


ttattcagga 


2520 


agaaacaaag 


aaatggattg 


atattcagga 


agatctcgga 


cttgacgttc 


tcgttcacgg 


2580 


agaattcgaa 


cggacagaca 


tggttgagta 


tttcggcgaa 


aagctcggag 


gattcgcctt 


2640 


tactaaatac 


gcctgggttc 


agtcatacgg 


ttcccgctgc 


gtccggccgc 


cggtcatcta 


2700 


cggagatgtc 


gagtttaaag 


agccgatgac 


ggtaaaagaa 


acggtttacg 


cccaatcctt 


2760 


gacctcgaag 


aaagtcaagg 


gcatgctgac 


agggcctgtt 


accattttaa 


actggtcctt 


2820 


tgcccgctat 


gacctgccga 


gaaaagagat 


cgccttccaa 


atcgcctgcg 


ccctccgcaa 


2880 


agaggttgaa 


gcgcttgaaa 


aagcaggaat 


tcaaatcatt 


caggtcgatg 


aacctgcctt 


2940 


gagagaaggc 


ctgccgctta 


aagaacggga 


ttgggacgag 


tatctcaaat 


gggctgcaga 


3000 


agcgttcaga 


ctgtccactt 


catctgtgga 


agatacgacg 


caaatccata 


cgcatatgtg 


3060 


ctacagcaac 


tttgaagata 


tcgtagacgc 


gatcgaagat 


cttgacgcag 


acgtcattac 


3120 


gatcgagcac 


agcagaagcc 


acggcggatt 


tcttgattat 
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gaaaggycLL 


ggxcxxggcg 


Ld LcL Ly dial 


LCdCdy LLLL 


cgcyLCuLLL (.cdy^yduyd 




ad xy u iLdv.y 


axcaxagaag 


di.y uy \m iydd 


agxcxy cxcg 


gcLydLL>ycL iLLyyyLddd 




CCCXgdCXg L 




cydydudy v_c 


a/ian/iaaam 

agaggaaacg 


aXCgCdgcgC LLddyddLdl 


jjDU 


ggxxgaagca 


gccaaacaag 


raa na/inraa 

Cadydyycdd 


acxgy cxcay 


a /--l"rt*h"h**a a *!■ ttraraaaaa 
dCLyLLT_dd.L XXCdCddddd 




dLCCaCIdCd 


aacgccgccx 


gxxcacacgg 


gcggcxcxxr 


xcaxggcxcc agcccxxxxx 


j-fou 


aggccddddy 


aaccgxxaxa 


caaggxaxgx 


ccg cccaaaa 


aacaxxaaga cxxxxgaxxc 




ai xcgxacga 


x l xccx xccg 


X3 LLC XX LLC 


xxxxaacaxa 


xxxgxagxag axgaxggaag 




ggaaggaaaa 


xaxgxagxga 


ttgacgatgg 


aatagcgtta 


gaacgaaaaa tcaagcgaaa 




aataxaxcag 


gaagacattc 


actctcttca 


gctatacgta 


aaagatgtga atgccgccat 




tgatgagctg 


aggcaggaaa 


gttcttctat 


tttaaaagca 


caccaaacgt atatcaacgg 


3780 


atggcgcgga 


caggcgcgcg 


aaatgtatga 


cgcgcttttg 


gacgatctcg accgggcgga 


3840 


atcgcgcgtg 


tatgacaagc 


tgaggaccat 


taaagagcag 


gcggacgaag aaattgaacg 


3900 


gcttcagctg 


aaagccgagg 


agctgatatg 


acgatccggc 


tgaacatcaa tgatctgcac 


3960 


gccctcgccc 


gccaatttcg 


ttattcccac 


cagcgaatca 


gcgatttaat acgccttttg 


4020 


aaccgtcatt 


ttcatggttc 


ttttctccag 


cgtgaaaaca 


gcaaggaaca tgcggcat 


4078 



<210> 44 
<211> 42 
<212> DNA 

<213> Artificial Sequence: Primer 
<400> 44 

aaaaaacccg agtttcacaa aaaatccact acaaacgccg cc 42 

<210> 45 
<211> 41 
<212> DNA 

<213> Artificial Sequence: primer 
<400> 45 

ttttttttaa gcttatgccg catgttcctt gctgttttca c 41 

<210> 46 
<211> 32 
<212> DNA 

<213> Artificial Sequence: primer 
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<400> 46 

aaaaaaatcg attcagggat ataaacgatc eg 

<210> 47 

<211> 45 

<212> DNA 

<213> Artificial sequence: Primer 



32 



<400> 47 

tttttttttt ccatcgcact gggatatcag ctcttcataa gcatc 45 

<210> 48 
<211> 3952 
<212> DNA 

<213> Bacillus licheniformis 
<400> 48 

tttatacgtt tccctctcgg caateggage ctacacgaca ccaagctacg agetgagect 60 

ggcgaataaa atggtgaagc tgtttatgct gatattggtg gegcttttta aagtggaggg 120 

atttgtcatc ggattaacga tcttaactat agtgatgact tcgatcaggt cattgegaac 180 

gecttactta tggcctctcc tcccgttcaa tggaaaagcg ttttggcatg ttctcgtgcg 240 

cacgtccgtt ccagggggaa aagtcaggee gagcategtt catccgagaa accgctccag 300 

acagccgtga ageeggcatt cgaagaggct tttccccggg gaaaagcetc tttttcaata 360 

atcgaattcc ggtctttgag taccgatgcc tttgtattca ttggcagaga tcgcgactgc 420 

ccggaggctg cagatgttgt tctgtcttct gateggatag acgacataca geatttcgeg 480 

geegtaeggg tcaatcgttg acgaatgaag gaaaacctca gttcctctcc gecaaaatet 540 

cgtattcgcc ggagctgtaa taatctgccc ttcataaggc tcataaattc tctgttcata 600 

atgcgcagcc ggctgataag gggegtatae atcttcaggt geatagcegg gagegggggt 660 

gtagggataa cgatttggat acatatgata acctctttcc cacttcgttt tttggttttc 720 

atctttaaga ttatattcag gtaaatgect atttgtatgg gegaaaatet cagcttttcg 780 

gctctttttt tattgaatgg acgttgtgta tgectattte tatcaagege tgttttctgt 840 

tattctataa tcaatagaat ggattagttg tttagggaat catttccttt ataaatcaag 900 

aaaatttgga caaatggtgg tttagttttt aaaacgaaat gttataatac aacataagaa 960 

tcgcactatc atgaagcegg aagatgeate gggcagcaac cggagcgccc cttgcacctt 1020 

tgtcgataga gaaagaggga atgacaattg tttttacacg gtactagcag acaaaatgaa 1080 

agagggcacc tegaaategg cggtgtcgat gttctatcat tggcagaaag ataeggaaca 1140 
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cctctttatg 


tatacgatgt 


cgcgctgatt 


agagagcgcg cccgaaaatt 


ccagaaggca 


1200 


ttcaaggaag 


ccggtttaaa 


agcgcaggta 


gcgtatgcaa gcaaggcgtt 


•J- m\m mm m\m m\m 

ttcatcggtt 


1260 


Am M<m m+ *y Am mm m 4*4*/^ 

gccatgattc 


agcttgccga 


acaagagggg 


ctgtctctgg atgtggtatc 


gggaggagag 


1320 


ct tttcaccg 


cgatcaaagc 


agggttccca 


gctgagcgga ttcattttca 


cggaaacaat 


1380 


aagagccctg 


aagaactagc 


catggcgctg 


gagcatcaaa tcggctgcat 


cgtgctcgat 


1440 


aactttcacg 


agatcgccat 


tacagaagat 


ctttgcaagc gatcaggaca 


aactgtagac 


1500 


«4-4-4--4.M.«>4-.»~_ 

gttttgctca 


gaatcactcc 


gggagttgaa 


gcgcacacgc acgattatat 


tacgacgggg 


1560 


caggaagatt 


ccaaattcgg 


ttttgatctg 


cataatggac aggtcgaaca 


agccatcgaa 


1620 


caagtccgcc 


gctcgtctgc 


gtttaagctc 


ctcggcgtgc actgccacat 


cggttcgcaa 


1680 


atttttgata 


cggcaggatt 


tgtccttgca 


gcagacaaga ttttcgagaa 


gcttgcggaa 


1740 


tggcgggaga 


m*mm,mm*m*. A. i A.. 

cttactcttt 


cattccggaa 


gtgctcaatc ttggcggggg 


cttcggcatc 


1800 


cgctatacaa 


aagacgacga 


gccgcttgca 


gctgatgttt atgttgaaaa 


aatcatcgag 


1860 


gcggtcaaag 


caaatgccga 


gcatttcggc 


tttgacatcc ctgagatttg 


gatcgaacca 


1920 


ggccggtctc 


tcgtcggtga 


tgcggggact 


acgctgtaca cgatcggttc 


tcaaaaagag 


1980 


gtgccgggca 


ttcgcaaata 


tgtagccatc 


gacggcggca tgagcgataa 


tatcaggccg 


2040 


mm m+ mm Jk4*ik4" ^ mm 

gcgctttatg 


aggcaaaata 


tgaagcagcc 


gtcgccaaca ggatgaacga 


tgcttgtcat 


2100 


gataccgcat 


caatcgcagg 


aaaatgctgc 


gaaagcggag atatgctgat 


ttgggatttg 


2160 


gaaatccccg 


aagttcgcga 


cggagatgtg 


ctcgccgttt tctgcaccgg 


tgcgtacggc 


2220 


tacagcatgg 


ccaacaacta 


caaccgcatt 


ccgcgcccgg ccgtcgtctt 


tgtcgaggac 


2280 


ggggaagcgc 


agctcgtcat 


tcagagagag 


acgtatgagg atatcgtcaa 


gctggatctg 


2340 


ccgctgaaat 


cgaaagtcaa 


acaataaaaa 


aatggagatt ccctaagagg 


ggggtctcca 


2400 


4-4- 4-4-4- ~ 4-4. — 

tttttaattc 


aagcacgaaa 


aacacttccc 


ggtgatcggg aggtgttttt 


tgttaaaaag 


2460 


atcatgacat 


gcatagaaca 


gcgaccgggc 


tagttgtata taatattgtg 


aatttaacaa 


2520 


aaaatttaca 


aaggagatga 


taaaggcaat 


gaccagggtg aaaaggatga 


gatttgctga 


2580 


tttgttggat 


ttagaggcgg 


agtagatgaa 


accggccaaa gtatccctac 


tccaccgatt 


2640 


gctccagtgc 


ctgaagcaat 


gtgttgattg 


taacacagta aatcgtttta 


cagcaataaa 


2700 


catttttgtg 


aatattttat 


tgattttggc 


tgtgatctca ttcccatatt 


ctgctgcggc 


2760 


ccatggcgca 


acacagtccg 


gcgatcaata 


ttcaagcttt gaagaattgg 


agcggaatga 


2820 


agatccagct 


tcttaccgaa 


ttacggagaa 


gaacgcaaga gtgccgatgc 


tcatcatggc 


2880 


catccatgga 


ggcggcatcg 


aacccggaac 


gagcgaaatc gccaatgaag 


tgtccaaaaa 


2940 


ctattccctg 


tacttgtttg 


aagggctgaa 


atcatcaggc aatacggacc 


ttcacattac 


3000 


aagcacgcgt 


tttgacgagc 


cagcggcgct 


cgcaattact gcaagccacc 


agtatgtcat 


3060 


gtcgctccac 


ggctattaca 


gtgaagaccg 


cgatattaaa gtaggcggca 


cagaccgcgc 


3120 


taaaatcaga 


atattggttg 


atgagctgaa 


ccgctcgggg tttgccgctg 


aaatgctggg 


3180 
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gacagatgac 


aagnaugccg 


gaacccaxcc 


gaanaacaix 


gccaacaagt 


cgctttccgg 


3Z4U 


gctgagcatt 


cagcttgaaa 


tgagcacggg 


tttccgcaaa 


tctttattcg 


accggtttac 


3300 


actaaaagac 


agggcggcga 


cgcaaaacga 


aacgttttac 


cgatttacaa 


agctgctgac 


3360 


agattttatt 


catgaaaact 


atgaagaaga 


cggaggggat 


ttcccctctg 


caaaaataaa 


D A T r\ 

3420 


acaccccctt 


caagtgaaaa 


aaggaggtgt 


ttcggcggtt 


gtgttaaccg 


ttggactctg 


3480 


aggtgccgcc 


gccggtgaat 


acggaaacga 


tggcgttcca 


cagagacaca 


aagaagtcga 


3540 


tcagtttttg 


aagaaagttt 


tgtccttctt 


cagaatccaa 


gaatttcgtg 


attttatcct 


3600 


ttgctttgtc 


aaactaqtct 


ccaacctggt 


tccagtcgat 


attaatattt 


ttcatgttat 


3660 


taaataaaga 


tataagagag 


tttttctgat 


cttctgtgag 


tgtcacgcca 


agttcggaag 


3720 


cagccgaatc 


aatcgttttc 


tccaattcct 


cttttgactc 


gggaactccg 


tttttcgaga 


3780 


tttcttcctt 


gactttggcc 


atcagcgctg 


acgcgttttc 


actgccgatt 


ttctcgccaa 


3840 


gctctgaagt 


ggtgacaagc 


tcttcattcg 


cgaccttttt 


cacatcttcg 


gaaatttttt 


3900 


cgcccgaagt 


cgtttcatac 


gctttcatca 


atccggttaa 


agcggctgtg 


cc 


3952 


<210> 


49 














<211> 


6837 












<212> 


DNA 














<213> 


Plasmid pMOL1642 










<220> 
















<221> 


misc_feature 












<222> 


(669) . ■ (669) 












<223> 


unknown 












<400> 49 
gatcttcctt 


caggttatga 


ccatctgtgc 


cagttcgtaa 


tgtctggtca 


actttccgac 


60 


tctgagaaac 


ttctggaatc 


gctagagaat 


ttctggaatg 


ggattcagga 


gtggacagaa 


120 


cgacacggat 


atatagtgga 


tgtgtcaaaa 


cgcataccat 


tttgaacgat 


gacctctaat 


180 


aattgttaat 


catgttggag 


ctcagtgaga 


gcgaagcgaa 


cacttgattt 


tttaattttc 


240 


tatcttttat 


aggtcattag 


agtatactta 


tttgtcctat 


aaactattta 


gcagcataat 


300 


agatttattg 


aataggtcat 


ttaagttgag 


catattagag 


gaggaaaatc 


ttggagaaat 


360 


atttgaagaa 


cccgaggatc 


catgctgtcc 


agactgtccg 


ctgtgtaaaa 


aataggaata 


420 


aaggggggtt 


gttattattt 


tactgatatg 


taaaatataa 


tttgtataag 


aaaatgagag 


480 


ggagaggaaa 


catgaagaag 


attgcaattg 


cggcgattac 


agcgacaagc 


gtgctggctc 


540 


tcagcgcatg 


cagcggggga 


gattctgagg 


ttgttgcgga 
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caaaagaaga 


ccTrraxcaa 


acattaaaag 


acaatgccgg agcggacgca 


ctgaacatgc 


ooU 


ttgttcagna 


aaaagtactc 


gatgataaat 


acgatgtctc cgacaaagaa 


atcgacaaaa 


I iSj 


agctgaacga 


gtacaaaaaa 


tcaatgggtg 


accagctcaa ccagctcatt 


gaccaaaaag 


7oU 


gcgaagactt 


cgtcaaagaa 


cagatcaaat 


acgaacttct gatgcaaaaa 


gccgcaaagg 


OA A 

o4U 


ataacataaa 


agtaaccgat 


gatgacgtaa 


aagaatatta tgacggcctg 


aaaggcaaaa 


QAA 

900 


tccacttaag 


ccacattctt 


gtgaaagaaa 


agaaaacggc tgaagaagtt 


gagaaaaagc 


960 


tgaaaaaagg 


cgaaaaattc 


gaagaccttg 


caaaagagta ttcggtaccc 


gggtctagag 


1020 


tcgacgcggc 


cgcaaccatt 


tgatcaaagc 


ttgcatgcct gcaggtcgat 


tcacaaaaaa 


1080 


taggcacacg 


aaaaacaagt 


taagggatgc 


agtttatgca tcccttaact 


tacttattaa 


1140 


ataatttata 


gctattgaaa 


agagataaga 


attgttcaaa gctaatattg 


tttaaatcgt 


1200 


caattcctgc 


atgttttaag 


gaattgttaa 


attgattttt tgtaaatatt 


ttcttgtatt 


1260 


ctttgttaac 


a am JU JL- 4- .m M JL« M 

ccatttcata 


acgaaataat 


tatacttttg tttatctttg 


tgtgatattc 


1320 


ttgatttttt 


tctacttaat 


ctgataagtg 


agctattcac tttaggttta 


ggatgaaaat 


1380 


attctcttgg 


aaccatactt 


aatatagaaa 


tatcaacttc tgccattaaa 


agtaatgcca 


1440 


atgagcgttt 


tgtatttaat 


aatcttttag 


caaacccgta ttccacgatt 


aaataaatct 


1500 


cattagctat 


actatcaaaa 


acaattttgc 


gtattatatc cgtacttatg 


ttataaggta 


1560 


tattaccata 


tattttatag 


gattggtttt 


taggaaattt aaactgcaat 


atatccttgt 


1620 


ttaaaacttg 


gaaattatcg 


tgatcaacaa 


gtttattttc tgtagttttg 


cataatttat 


1680 


ggtctatttc 


aatggcagtt 


acgaaattac 


acctctttac taattcaagg 


gtaaaatggc 


1740 


cttttcctga 


gccgatttca 


aagatattat 


catgttcatt taatcttata 


tttgtcatta 


1800 


ttttatctat 


attatgtttt 


gaagtaataa 


agttttgact gtgttttata 


tttttctcgt 


1860 


tcattataac 


cctctttaat 


ttggttatat 


gaattttgct tattaacgat 


tcattataac 


1920 


cacttatttt 


ttgtttggtt 


gataatgaac 


tgtgctgatt acaaaaatac 


taaaaatgcc 


1980 


catatttttt 


cctccttata 


aaattagtat 


aattatagca cgagctctga 


taaatatgaa 


2040 


catgatgagt 


gatcgttaaa 


tttatactgc 


aatcggatgc gattattgaa 


taaaagatat 


2100 


gagagattta 


tctaatttct 


tttttcttgt 


aaaaaaagaa agttcttaaa 


ggttttatag 


2160 


ttttggtcgt 


agagcacacg 


gtttaacgac 


ttaattacga agtaaataag 


tctagtgtgt 


2220 


tagactttat 


gaaatctata 


tacgtttata 


tatatttatt atccggaggt 


gtagcatgtc 


2280 


tcattcaatt 


ttgagggttg 


ccagagttaa 


aggatcaagt aatacaaacg 


ggatacaaag 


2340 


acataatcaa 


agagagaata 


aaaactataa 


taataaagac ataaatcatg 


aggaaacata 


2400 


taaaaattat 


gatttgatta 


acgcacaaaa 


tataaagtat aaagataaaa 


ttgatgaaac 


2460 


gattgatgag 


aattattcag 


ggaaacgtaa 


aattcggtca gatgcaattc 


gacatgtgga 


2520 


cggactggtt 


acaagtgata 


aagatttctt 


tgatgattta agcggagaag 


aaatagaacg 


2580 


attttttaaa 


gatagcttgg 


agtttctaga 


aaatgaatac ggtaaggaaa 
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tnrnartntr 
Ly Ly at Ly ll 


td ll uyya xy 


ddayag xccc 


acaxaxgcdt- LLtyytLLxy LLtCLLLadC 


£/UU 


agagyduggy 


dydu Ly it. xy 


caaaagaaca 


gxxaggcaac aagaaagacx xxacxcaaxx 


£.1 DU 


dud a yd Lay a 


LI LddLydy L 


^ 4*rT4- ai "5 9<l*fiq 

axgxgaaxga 


gaaaggxxax gaacxxgaaa gaggcacgxc 


ZoZU 


Cdddydyg L L 


acagaacgag 


aacaxaaagc 


gatggaxcag xacaagaaag atactgLatt 


noon 

ZooU 


LCdLdddCdy 


gaacxgcaag 


aagxxaagga 


tgagttacag aaggcaaata agcagttaca 


zy4u 


gagxggaaxa 


gagcaxaxga 


ggtctacgaa 


accctttgat tatgaaaatg agcgtacagg 


3 000 


XXXy XXCXCX 


ggacgtgaag 


agactggtag 


aaagatatta actgctgatg aatttgaacg 


3060 


ccxgcaagaa 


acaatctct l 


ctgcagaacg 


gattgttgat gattacgaaa atattaagag 


3120 


cacagacxax 


tacacagaaa 


atcaagaatt 


aaaaaaacgt agagagagtt tgaaagaagt 


3180 


agtgaataca 


tggaaagagg 


ggtatcacga 


aaaaagtaaa gaggttaata aattaaagcg 


3240 


agagaaxgax 


rt 4- 4- +- *^ «>4" « 

agxxLgaatg 


agcagttgaa 


Ly lcl Lvayay dddLLLL.ddy 


rf-4--j<-i4--jf--j/~|4- 

L Ldy LdLdy L 


3300 


no ^*4*^"+*o 4~ "a 4" 

g aCLLlaldl 


cgxgcxgcga 


gggcgaattt 


L.t.LLyggLLL gdydddgygx 


+"taat , arinr+ 

x xaaxaggcx 


3360 


xaaagagaaa 


4- 4- 4- 4- -»4-ii 

xxcxxxaaxg 


axxccaaaxx 


tnanrntntn nnarantt'ta 
tyayLy Ly Ly yyaLdyLLXa 


xygdLgxxgx 


3420 


acaggaxaax 


gxccagaagg 


tcgatagaaa 


y»-y Lyayaaa vdyv.yLciL.cty 


duyd L LLayd 


3480 


gaxgxagagg 


4- 9 v— +-4-4-4- r»4-n 

xacxxxxaxg 


ccgagaaaac 


lull Ly uy Ly l y duciy lll l 


taa aatata c 
Ldddd Ld LdL 


ar ja 

3540 


l Ldy dy i_y Ld 


agcgaaagxa 


gxagcgacag 


V_ LCI L LClClLi L L LL>yy L L l_ Lad 


ay l, ll Layy d 


3600 


ILLlLaalyy 


acgcagcgca 


xcacacgcaa 


oaay yaaa l l y y aa Lcidci Ly 


L.y aad L L LUa 


3660 


yd Ly L Lad L L 


aaagacc l l l 


ttgaggtctt 


tttttfttan atttttflflfln 
l lll lll Ldy d l l l l Lyyyy 


L LdL l Ldyy y 


3720 


gdydaadCaT. 


a 999999 tat 


xacgaccxcc 


cccctaggtg tccattgtcc 


attgtccaaa 


3780 


CadaL aaala 


aaxaxxgygx 


4-4-4-4- "5 *^ 4-n4-4» 

xxxxaaxgxx 


aaaaggttgt tttttatgtt 


aaagtgaaaa 


IO i(A 

3840 


aaacagaxgx 


tgggaggxac 


agtgatggtt 


gtagatagaa aagaagagaa 


aaaagttgct 


3900 


gttactttaa 


gact tacaac 


agaagaaaat 


gagatattaa atagaatcaa 


agaaaaatat 


3960 


aaxaxxagca 


aatcagatgc 


aaccggtatt 


ctaataaaaa aatatgcaaa 


ggaggaatac 


4020 


yytgcatttt 


aaacaaaaaa 


agatagacag 


cactggcatg ctgcctatct 


atgactaaat 


4080 


x x xg xxaagx 


gtaxxagcac 


^— j-«4*4- -> 4-4- 

cgttattata 


tcatgagcga aaatgtaata 


aaagaaactg 


4140 


aaaacaagaa 


aaax rcaaga 


ggacgxaatt 


ggacatttgt tttatatcca 


gaatcagcaa 


A T f\f\ 

4200 


aagccgagtg 


gxxagagxax 


xxaaaagagt 


tacacattca atttgtagtg 


tctccattac 


4260 


axgaxaggga 


xacxgaxaca 


gaaggtagga 


tgaaaaaaga gcattatcat 


attctagtga 


4320 


tgtatgaggg 


taataaatct 


tatgaacaga 


taaaaataat tacagaagaa 


ttgaatgcga 


4380 


ctattccgca 


gattgcagga 


agtgtgaaag 


gtcttgtgag atatatgctt 


cacatggacg 


4440 


atcctaataa 


atttaaatat 


caaaaagaag 


atatgatagt ttatggcggt 


gtagatgttg 


4500 


atgaattatt 


aaagaaaaca 


acaacagata 


gatataaatt aattaaagaa 


atgattgagt 


4560 


ttattgatga 


acaaggaatc 


gtagaattta 


agagtttaat ggattatgca 


atgaagttta 


4620 


aatttgatga 


ttggttcccg 


cttttatgtg 


ataactcggc gtatgttatt 
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caagaatata 


4680 
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taaaatcaaa 


xcggtaxaaa 


xcxgaccgax 


agaxxxxgaa xxxaggxgxc 


acaagacacx 




CXXXXXXCgC 


accagcgaaa 


clCtgg X XXaa 


gCCgaCugcy LaaaayaCal 




*rOUU 


agaggatcct 


xxxagxccag 


cxgaxxxcac 


IIIIigtaLL LiatdaaCig 


CaLadCLLaL 


■tODU 


atgtaaatcg 


ctccttxxxa 


ggxggcacaa 


axgxgaggca xxxxcgcxcx 


xxccggcaac 




cacttccaag 


xaaagtaxaa 


cacacxaxac 


xxxaxaxxca xaaagxgxgx 


gcxcxgcgag 




gctgtcggca 


gtgccgacca 


aaaccataaa 


acctttaaga ccxxxcxxxx 


xxxxacgaga 




aaaaagaaac 


aaaaaaacct 


gccctctgcc 


acctcagcaa aggggggttt 


tgctctcgtg 


!>J.UU 


ctcgtttaaa 


aatcagcaag 


ggacaggtag 


tattttttga gaagatcact 


caaaaaatct 


CI CA 


ccacctttaa 


acccttgcca 


atttttattt 


tgtccgtttt gtctagctta 


ccgaaagcca 




gactcagcaa 


gaataaaatt 


tttattgtct 


xxcggtxtxc xagxgxaacg 


gacaaaacca 




ctcaaaataa 


aaaagataca 


agagaggtct 


ctcgtatctx xxaxxcagca 


axcgcgcccg 




attgctgaac 


agattaataa 


tgagccgcgg 


atatcgaxgc cxxgxcagag 


agaxxccxga 




agagcggcag 


gataaggtat 


ttagaatgat 


taatgtgctg atcttaattt 


xaxxgaxcxc 


!>4DU 


atcattcatt 


gagatttcct 


ttacggtgta 


aagaaaaagg atagctgccg 


atcgtattga 


con 


tccggcagct 


axccxtxtgt 


tt at tag cat 


atccaagaag caccaataat 


aattaataag 


rcpA 


atgaacagca 


ccacaag cag 


cgcaaagccg 


ccagcgaaac ctcctgcata 


accgtcgccc 


r/:>|A 


atattgacac 


ctcctctgcc 


ccagtcgtta 


caxxagtgxa xgcacgaaxg 


tcatgaaacg 


r7AA 
D / L/U 


attaggctat 


cgtccaaaag 


aaaagaaccg 


ccxgaaaaaa xgacggxxcx 


4-4-4- 4.4.4- 

xxxcxcaxxx 


J/OU 


tctaaggttt 


tagtacagat 


aagctgcacc 


aacgaxgaxx aaxaaaaxga 


acaacacgac 


con 


caataaagca 


aaaccgcttg 


agtatcctcc 


gctcatgtta ttgacctcga 


*-\ 4*4- y» 4* m 4» iF» «-h 

axtctgaxca 


coon 


aatggttcag 


tgagagcgaa 


gcgaacactt 


gattttttaa ttttctatct 


tttataggtc 


5940 


attagagtat 


acttatttgt 


cctataaact 


atttagcagc ataatagatt 


tattgaatag 


6000 


gtcatttaag 


ttgagcatat 


tagaggagga 


aaatcttgga gaaatatttg 


aagaacccga 


dOdO 


acgcgtgagt 


agttcaacaa 


acgggccagt 


ttgttgaaga ttagatgcta 


xaattgxxat 


DlZU 


taaaaggatt 


gaaggatgct 


taggaagacg 


agttattaax agcxgaataa 


gaacggtgct 


CI CA 


ctccaaatat 


xcxxaxTxag 


aaaagcaaat 


ctaaaattat ctgaaaaggg 


aatgagaata 


C5>l A 

OZ40 


gtgaatggac 


caataataat 


gactagagaa 


gaaagaatga agattgttca 


tgaaattaag 


O300 


gaacgaatat 


tggataaata 


tggggatgat 


gttaaggcta xtggtgttLa 


4* #w af** 4* -*"*4» **« 4* 4- 

xggctctctt 


0300 


ggtcgtcaga 


ctgatgggcc 


ctattcggat 


attgagatga tgtgtgtcat 


gtcaacagag 


6420 


gaagcagagt 


tcagccatga 


atggacaacc 


ggtgagtgga aggtggaagt 


gaattttgat 


6480 


agcgaagaga 


ttctactaga 


ttatgcatct 


caggtggaat cagattggcc 


gcttacacat 


6540 


ggtcaatttt 


tctctatttt 


gccgatttat 


gattcaggtg gatacttaga 


gaaagtgtat 


6600 


caaactgcta 


aatcggtaga 


agcccaaacg 


ttccacgatg cgatttgtgc 


ccttatcgta 


6660 


gaagagctgt 


ttgaatatgc 


aggcaaatgg 


cgtaatattc gtgtgcaagg 
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accgacaaca 


6720 
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tttctaccat ccttgactgt acaggtagca atggcaggtg ccatgttgat tggtctgcat 6780 
catcgcatct gttatacgac gagcgcttcg gtcttaactg aagcagttaa gcaatca 6837 

<210> 50 

<211> 817 

<212> DNA 

<213> Artificial sequence: repF expression cassette 



<400> 50 
gaattccggc 


ccaacgatgg 


ctgatttccg 


ggttgacgqc 


cggcggaacc 


aaqqqqtqat 


60 


cggtcggcgg 


aaatgaaggc 


ctgcggcgag 


tgcgggcctt 


ctgttttgag 


gattataatc 


120 


agagtatatt 


gaaagtttcg 


cgatcttttc 


gtataattgt 


tttaggcata 


gtgcaatcga 


180 


taagcttgaa 


ttcggaggcc 


gttattatat 


catgagcgaa 


aatgtaataa 


aagaaactga 


240 


aaacaagaaa 


aattcaagag 


gacgtaattg 


gacatttgtt 


ttatatccag 


aatcagcaaa 


300 


agccgagtgg 


ttagagtatt 


taaaagagtt 


acacattcaa 


tttgtagtgt 


ctccattaca 


360 


tgatagggat 


actgatacag 


aaggtaggat 


gaaaaaagag 


cattatcata 


ttctagtgat 


420 


gtatgagggt 


aataaatctt 


atgaacagat 


aaaaataatt 


acagaagaat 


tgaatgcgac 


480 


tattccgcag 


attgcaggaa 


gtgtgaaagg 


tcttgtgaga 


tatatgcttc 


acatggacga 


540 


tcctaataaa 


tttaaatatc 


aaaaagaaga 


tatgatagtt 


tatggcggtg 


tagatgttga 


600 


tgaattatta 


aagaaaacaa 


caacagatag 


atataaatta 


attaaagaaa 


tgattgagtt 


660 


tattgatgaa 


caaggaatcg 


tagaatttaa 


gagtttaatg 


gattatgcaa 


tgaagtttaa 


720 


atttgatgat 


tggttcccgc 


ttttatgtga 


taactcggcg 


tatgttattc 


aagaatatat 


780 


aaaatcaaat 


cggtataaat 


ctgaccgata 


gggatcc 
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